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Charleston W. Va ........................... 
Point Pledant. W. Vn.. 
Columl.us. Ohlo 
Chillicothe Ohlo ............................ 
Portsmouth, Ohio ...................... 
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In general the above table is self-explanatory, the 
maximum flood stage for any gauging station may be 
seen by the full-face figures given in the table; it will be 
noted, of course, that the maximum stages of record in 
the lower river occurred in the 1922 flood. 

Hydrographs of the 1922 flood for selected stations on 
the main streams and'for a single station on four of its 
most important tributaries are shown in Figure 1. The 
time interval in this figure is 5 days. The duration above 
the flood stage is shown for each station by a dash 
line. 

The order of magnitude of the several floods which have 
occurred in the Mississippi is placed as follows: The 1922 
flood was the greatest below and that of 1913 the greatest 
above the mouth of the Arkansas, while the 1912 flood 
might possibly be considered the greatest flood for the 
entire stream, Cairo, Ill., to the mouth. The author 
remarks that owing to progressive changes in the levee 
system comparison with floods previous to 1912 does not 
lead to any significant conclusion. 
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CONTRIBUTING CAUSES OF TEE FLOOD. 
Precipitation as snow was not influential in producing 

the flood; precipitation as rain, however, was the dom- 
inating cause. 

Rainfall, amount, character, aid d&3t&butbn..--l'he rain- 
fall preceding the flood had been uite generous over the 

over the lower Mississip i and u per Tennessee Basins 

mont over the Ohio and upper Mississip i Basins was, 

of November and December, 1921, was robably without 

The rains beginning with the last week in February, 
1922, were uite general over practically the entire basin 

floods, brought the stages of the streams up to within 
striking distance of flood stages should heavy rains fall at a 
later period. The amount of precipitation a t  re resenta- 

Mississippi Basin for each week from February 22 to May 
2, 1922, is given in Table 2 below. 

Ohio Basin during November an 1 December, 1921, and 

however, slightly deficient, so that on the w ! ole the excess 

influence upon the floods that develope a later. 

and althoug Yl not heavy enough to produce immediate 

tive stations in each of the six subdivisions of t Y ie entire 

duri? January, 1922. % P  he rain all of the last-named 
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TABLE 2.-Precipitatwn. inches and hrtndredthr, by uleeb. from Febntary 33 to .Way J .  1922 (measured nt 8 a.  m.. 75th mctidian time). 

Ohio Drninage Basln. 

1.34 

0.46 
1.35 
0.70 
0.63 
1.4 
0.52 
1.55 
l.M 
1.93 
1.66 
0.76 
0.83 
0.81 
1.40 
0.00 
1.02 
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0.73 
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_--- 
Feb. 22 I to 28. River. I Station. 

.......................... Cinrinuati. Ohio.. 
Dayton Ohio.. ........................ 
Madhod), Ind ........................... 
Frsnkfort K y  ......................... 
Bowling Green KV ..................... 
W o o d h q ,  Ki..: ..................... 
Evansville. Ind ......................... 

Loulsvillk, Ky .......................... 

............... .do.. I 
Miwii ................. 
Ohio .................. 
Iientmlii  ............. 
Ohio .................. 
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Green. ................ 
Ohlo.. ................ 
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2. #e 
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0.31 

0.1s 
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0.42 
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n. m 

-. . ... 

et. r3u1, Minn ......................... 
Wiseonsin Rapids, 15%. ............... 
Portage Wis ................................ 
DavenD'ort, Iowa. ...................... 
DeaEIOines. Iowa ....................... 
l'a@bal. Mo .......................... 
Peona. Ill.. ............................ 
Bemistown, Ill ............................. 
St. J.ouls, Jdo ........................... 
Cape Girardeau, hfo.. ........................ 

..... - _ _  
MisLssippi ............ 
Wlseonsin.. ............... 

do ................. 
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2.98 
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n. 11 
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0.34 
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to 28. 

. ,.-. 
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0.60 ~ 
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0.M I 
0.72 : 
1.04 ~ 
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0. OB 

2.92 
3.23 
3.68 
3.13 
2.34 
2.20 
2.46 

1.60 4.31 

2.45 3.78 
4.19 1.62 
0.78 1.7s 

0.48 I 1.47 
2.63! 1.66 
1.19 I 1.51 
3.13 1 1.22 

2.63 I 2 . a  

1 . I I  1.12 
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Topeka Kans .......................... 
Ksnssskit Yo ....................... 
;~;Ele&. ........................... .......................... 

Upper Mlsslssippl Drnlnage B a s h  

K m m  ................ 2.41 
Missour1 .............. 1.32 

..do.. ............... 0.88 
Osaze. ............... 0.53 

0.46 
1.11 
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2.99 
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2.40 
1.24 
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0.71 
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0.78 
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1.42 
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12.37 
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16.79 
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I- -. - .. 

Ornola* Yo. do. ............... 0.88 
Warsad Mo.. ..do. ............... 1.15 
IIermann, Mo.. ........................ Missouri ............... 0.63 ! 

Mlssourl Dralnage Basln. 

MW.1 I Mar.8 
to 7. to 14. 

Mar. 15 
to 21. 

0.81 
0.88 
0.39 
0.48 
0. I 
0.79 
n. fi5 

1.42 ' 2.E 
1.81 1 . 4  

1.24 2.61 
3.07 ; 1.91 

1.35 1 1.N 

Apr. 6 
to  11. - 

2.94 
1.55 
3.67 
4.33 
5.48 
6.81 
6.89 

1.83 0.m 
3.64 0.u 
1.81 0.05 
2.66 0.07 
3.49 0.02 
2.16 0.17 
2.56 0.06 
3 40 0.01 

1.701 0.28 

3.13 0.13 

0.76 

0.05 

223 0.12 
0.67 1 Tram. 
0.09 i 0.23 

i60l 0.40: * r m .  0.00 

3.86 n.oo 
6.25 j o.35 

iii i T m .  

2.05 I 4.18 

0.03 0.86 
0.73 0.13 
1.7s 0.29 
0.71 0.06 
0.40 0.M 
204 0.M 
1.00 0.76 
1.86 0.65 
3.83 0.66 
0.0 0.20 

I 

-- 
n.00 13.74 
n. i a  8.04 
0.04 9.51 
0.22 1 O . M  
0.10 9.37 
0.90 8.90 
0.48 9.64 
0.26 10.111 
0.28 6.50 
0.55 l2.m 
0.44 10.88 
0.67 9.19 
0.34 11.60 
0.78 12.79 
0.40 11.78 
0.77 12.88 
2.22 16.48 
1.29 11.85 

15.89 

3.76 j 16.84 
0.91 I 12.52 

Trace. 
0.05 

T W .  
0.28 
a 01 
0.05 
0.00 
0.24 
1.00 

n. 00 
3.97 
7.37 

11.29 
7.45 
5.83 

12.29 
9.39 

10.71 
13.37 
12.13 

0.04 
0.75 
1.79 
0.66 
1.90 
2.63 
2.82 

0. I 
0.29 
0.81 
0.05 
1.25 
1.33 
0.01 



22 

0.37 
1.95 
1.37 
1.27, 
1.39 
1.02 
0.84 
1.16 
1.75 
2.95 
2.19 
1.87 
2 . a  
1.58 
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21.31 
13.03 
12.48 
12.72 
13.18 
9.57 

11.47 
10.55 
14.75 
19.90 
15.17 
13.55 
15.56 
IS. 16 

Oswego Kana .......................... 
okay &la. ........................... 
Woodward Okla ....................... 
Oklahoma h ty ,  Okh.  ...................... 
Calvin, Okla. .......................... 
Dod eCity Gans ...................... 
Fort Smth, Ark.. .......................... 
Little Rock, Ark.. ....................... 
Pine Bluff, Ark. ............................ 
Black Rock Ark ....................... 
Newport Ark ............................... 
Clarendoh, Ark. ......................... 

Wlckta,. K k s .  ............................. 

Ratesville, L k  ......................... 

Neosho ................ 
\'erdigria .............. 
North CanadIan ....... 

do. ............... 
Cmadlsn .............. 
Arkansas .............. 

do.. ............... 
do. ................ 

..do. ................ 
do.. ............... 

Black.. .............. 
White ................. 

do ................. 
.-.do.. ............... 

0.30 
0.33 
0.24 
0.27, 

0.01 
0.26 
0.62 
1.45 
2.27 
098 

0.50 

1 1 

4.10 
1.18 
5.45 
2.33 

3.64 
2.97 
0.63 
2.49 
3.34 
2.82 

1.43 

Red Dralnage B a s h  

1.25 
0.78 
0.15 
0.03 
0.0s 
0.0s 
0.13 
0.36 
0.75 
3.11 
1.25 
0.54 
1.27 
2.83 

1.31 
1. 21 
0.75 
1.67 
1.20 
0.03 
0.B 
1.55 
2.76 
2.17 
1.29 
1.56 
2.20 
1.73 

2.39 
3.59 
1.15 
1.80 
3.85 
0.39 
1.13 
1.42 
2.82 
2.64 
2.88 
1.93 
2.65 
3.02 

0. DO 
1.25 
0.42 
1.36 
1.90 
2.66 
4 74 
6:14 I 
1.91 
2.30 

1.10 

5.87 
1.73 
1.32 
3.27 
1.95 
0.09 
2.91 
1.51 
0 62 
1.87 
1.23 
2.13 
1.66 
1.79 

1.36 
1.74 
2.12 
3.33 
4.61 1 
3.53 
3.45 I 
3.34 I 
1.90 , 
1.05 I 
2.U7 I 

3.00 
0.00 
a 0 0  

Tram. 
0.02 
0.19 
0.48 
0.82 
0.19 
0.19 
1.55 
0.75 
0.36 
0.10 

1.60 
3.52 
3.95 
3.62 
3.02 
2.30 
2.90 
2.24 
2. 18 
2.40 
1.40 
0.78 

234 
0.95 
1.05 
1.76 
1.02 
2.66 
1.40 
0.51 
0.47 
0.06 
0.02 
0.00 
0.02 

Trace. I 

0.96 

II. 40 I 
0.31 
0. M 
0.60 
0.30 
0.52 
0 95 

n. io 

~ ~~~~ 

ArthurClty,Tex ....................... Red ................... 2.60 0.00 I 0.40 

Camden Aik .......................... O w h i t a  .............. 2 . w  1.11 2.4s 
Monroe 'La. 2.76 
Melvild, La ............................ Atchalahga ........... 1 1.85 i:; I 0.25 

Shreveport.La .............................. do ................. 2.36' 1.24' 1.37 
Alexandria La .............................. do ................. 1.66 3.31 I 4.M 

.............................. ..do.. ............... 3.36 

1.54 
0.80 

0.74 
0.91 
1.M 
0.97 
1.62 
2.31 
3. w 
2. 10 
2.47 

1. n7 

kg 
3. os 

1.09 2.09 
0 00 2.62 
0105 I 3.95 

' __ 

An inspection of this table will show that heavy rains 
were rather general in most basins in the second and 
third week of March. The response of both the Ohio 
and Tennessee was almost immediate. See the hydro- 
graph for Cincinnati, Figure 1. Heavy rains continued 
in the Ohio Basin during the first half of April causing 
two distinct crests in the Ohio in that month. 
In general the discharge of the Mississippi a t  and 

below St. Louis, Mo., rose steadily during March and the 
great volume of water passed down stream as a long 
drawn-out wave as shown by the hydrographs in 
Figure 1. 

Run-of.-Discharge measurements for the 1922 flood 
are not yet available to the Weather Bureau. The 
author has worked out, however, tentative discharge 
figures based upon the average ratio of discharge to 
precipitation as given by Morrill in Weather Bureau 
Bulletin E, Table XIV, page 27. The values in that table 
were those assumed by Humphreys and Abbott and by 
Greenleaf and are as follows: 

TABLE 3.-Ratio of dkhmge to precipitation. 

Basin. Ratio. 
-- - ........... ____ I Rnt'o. II Basin. 

New Madrid, Mo ....................... 
Memphis Tenn ............................ 
Marked 'free Ark ...................... 
Xeleua. Ark-'. .......................... 
Arksnsss Citv Ark. ...................... 
Greenville, M&si.. ......................... 
YavJ0cit.y Mlss ....................... 
Vickshur kiss ........................ 
Natchez %hiss.. ........................... 
Baton R'ouge, La.. ........................ 
Donaldsonville, La.. ...................... 
New Orleans, La.. .......................... 

Ohio ............................ ............................ 0.?2 
Upper Missisalppi. ............. ............ 0.62 
Yissouri.. 
Arkanaas 

...................... ....................... Total.. ................. 1: 

Mlsslsslppi.. ......... 
do.. ............... 

Bt .  F'rancis.. .......... 
Mississippi. .......... 

..do.. ............... 

..do.. ............... 
Yazoo ................. 
Mississippi.. ......... 

..do.. ............... 

..do.. ............... 

..do.. ............... 
do ................. 

~ ~ ~~~ 

Using the values given in the above table the rainfall 
and run-off for seven great floods has been computed. 
Only the figures for the 1932 flood are given in this 
abstract; they follow as Table 4 below. 

0.73 
0.06 
0.40 
0.50 
0.22 
0.33 
1.14 
1.m . 2.38 
U.W 

Trace. 
0.00 

0.19 
Trace. 
T r a .  
Tme. 

0.41) 
0.76 
0.47 
0.60 
11.27 
0.15 
11.5 
0.57 

I I 

4.65 
2.93 
2. ID 
2.26 
1.43 
2.50 
2.1s 

JANUARY, 1923 

1.65 
2.16 
1.08 
2.09 
1.33 
1.61 
0.67 

Dralnam,,bpsin. 

1'922 
- - -_ . - ____ - 

February. I March. I Aprll. I Total. 

3.601 0.50 

4.601 0.M) 

4.%3 1 2.66 
1.72 1.70 
3.42 I 2.28 
4.40 0.88 

4.87 m.76 
4 . s  23.11 
4.05 I 15.75 

1.60 16.88 
0.75 I 12.78 
1.91 . 10.36 
2.58 16.M) 
2.47 i 17.37 
2.96 I 21.35 
1.93 I 2l.aY 
2.14 I 21.06 
0 43 I 17.54 
0:32 14.11 
2.56 I 14.27 
2.82 ~ 13.41 

Prwipi- Dls- Prerjpil Dis- I lation. I ehnrp. 1 tstion. I chorpe. 

Total 
Ratlo ....... ........ ........ ....... 

The discliarg.es are given in millions of cubic yards 
and were obtained from the ratios given in Table 4. 
The author concedes that his discharge values are based 
upon estimates of high authorit rather than actual 

of comparison with previous floods. The draina e 

different basins to the w K ole are shown in Table 5 below. 
TABLE &-Drainage arm used in eomptatwns and ratios to mhe basin. 

measurements, but nevertheless t 3: ey serve RS a basis 

areas used in the com utations and the ratio of t % e 

Basln. 

~~~ 

24 
17 
7 

24 
Arkansas.. ................................................. 17 
Red .......................................................... 90,oOO 11 

Total 8 ! ~ , i m  100 

.......................................... 

................................................... 



JANUARY, 1923. MONTHLY WEATHER R.EVIEW. 23 

FIG. I.-Eydrographs for relwted stations. lower Missiadppi River flood d 1022. 
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COMPUTA!I'ION OF RAINFALL FOR EACH BASIN. adjacent iaohyetals. Therefore the number of a u g w ~  in each aub- 
area waa counted. This number waa then multipqied by the average 

precipi- precipitation for the subarea in question and the product divided by 
inclusive, the sun1 of the counta for all the subareas, wnich latter, of.course, 1s 
the flood the number of squares in the whole drainage baain being studied. 

Only 
in obtaining the totals woulrl represent the eame amount of water as fell in the irregularly 
the autllor's own words, distributed precipitation. This procedure, while laborious, w a ~  well 

Finally, the sum of the qu0tient.s found in the above manner vea the 
depth of precipitation. which, spread unifcirnily over the whoTe basin, 

worth the tune consumed, and it is thought to have accomplished a 
more accurate prcaentation of data than waa pomble otlierwiae. 

The nunibcr of squares in the subarea waa liiiiited always by the 
boundary linea of the watershed, except in the e$ren!e upper Arkansae, 
Missouri, and 3Iississippi valleys. In these territories the winter and 
spring precipitation is invariably small, most1 in t.he forin of light 
mow, contri1mting practically nothing to koa conditiuns. Tlie 
drainage basins were therefore cut off for these regiona by an arbit 
straiglit line running through Omaha, aa &own by tlie heavy d% 
line on the left aide of Figure 2, which is reproduced. 

as follows: 
The rainfall for each drainage basin was computed according to a 

method suggested by Marvin and is aa follows: Monthly data for a large 
number of stations were charted and isoh eta1 lines carefully drawn. 
These linea were then traced upon aheeta oTcroea-section paper together 
with the outlines of the six draina 

The iaohyeta diyide the draiqagefhns into various irregular miall 
subareaa, over which the precipitation niey be assumed to be uni- 
form and of an amount represented by the mean between the two 

areaa. 

FIG. ?.-Illustration of method of determination of amounts o! preripitatlon. 


